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Description 
FLOW PATH CONTROL VALVE 
Technical Field 

[1] The present invention relates to a flow path control valve for electronically 

controlling opening and closing of a flow path, and more particularly, to a flow path 
control valve capable <f preventing a back flow of a fluid by maintaining inner 
pressure of a valve chamber constant. 
Background Art 

[2] Generally, a flow path control valve for controlling a flow path for a circulating 

fluid is used in hydraulic pressure generating apparatuses includng hydraulic pumps, 
hydraulic actuators, and pumps. Such a flow path control valve is used in air con- 
dtioning fecilities, automation fecilities or the like so that it can control a flow path 
through automatic operation thereof or dependng on operation conditions in 
accordance with hydraulic pressure generating apparatuses. 

[3] Figs. 1 and 2 are views showing heating and cooling systems established by a heat 

pump type air condtioner employing a conventional flow path control valve. As 
shown in Fig. 1, when the heat pump type air condtioner is used as a cooling system, 
the heat pump type air condtioner comprises a compressor 10 for compressing a 
working fluid at medum temperature and low pressure to be the working fluid at high 
temperature and pressure; an outdbor heat exchanger 20 for heat-exchanging the 
working fluid at high temperature and pressure, which has been compressed by the 
compressor 10, with external air so as to be condensed into the working fluid at low 
temperature and high pressure; a first expansion valve 30 for decompressing the 
working fluid at low temperature and high pressure, which has been dscharged from 
the outdoor heat exchanger 20, to be the working fluid at low temperature and 
pressure; and an indoor heat exchanger 40 for heat-exchanging the working fluid at 
low temperature and pressure, which has been expanded in the first expansion valve, 
with room air so as to be the working fluid at medum temperature and low pressure 
through phase change. Further, a first check valve 32 for preventing a back flow of the 
working fluid is installed between the first expansion valve 30 and the outdoor heat 
exchanger 20. 

[4] The heat pump type air condtioner can also heat a room by controlling a flow path 

for the working fluid, as shown in Fig. 2. To this end, a 4-way valve 50 for changing 
the flow path for the working fluid is installed on a dscharge side cf the compressor 
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10. Meanwhile, the working fluid at high temperature and pressure, which has been 
compressed by the compressor 10, is reverse circulated through a flow path changed 
by the 4-way valve 50. The working fluid at high temperature and pressure, which is 
reverse circulated in such a manner, is heat-exchanged with the in<bor heat exchanger 
40 to be the working fluid at low temperature and high pressure. Meanwhile, in the 
heating operation rf the air conditioner, the first expansion valve 30 is closed, and the 
working fluid at low temperature and high pressure passes through a second check 
valve 37 parallel connected to the first expansion valve 30. The working fluid, which 
has passed through the second check valve 37, then passes through a second expansion 
valve 35 to be the working fluid at low temperature and pressure. The working fluid, 
which has passed through the second expansion valve 35, is heat-exchanged with the 
outcbor heat exchanger 20 to be the working fluid at medum temperature and low 
pressure, and then returned to the compressor 10 via the 4-way valve 50. Further, an 
auxiliary condenser 25 for lowering the temperature rf the working fluid is installed 
between the first expansion valve 30 and the first check valve 32. To this end, the flow 
path is formed with a branch line to supply the working fluid to the auxiliary 
condenser 25, and a first solenoid valve 26 for controlling the circulation rf the 
working fluid is installed at a trailing end of the branch line. Further, a second solenoid 
valve 27 for controlling the inflow cf the working fluid upon forward circulation cf the 
working fluid is installed between the second check valve 37 and the auxiliary 
condenser 25, and a third check valve 28 for preventing a back flow cf the working 
fluid is installed at the rear cf the second solenoid valve 27. 
[5] Next, Fig. 3 that is a view showing a variation in a part rf such a conventional heat 

pump type air condtioner will be described below. In the conventional air condtioner, 
as shown in Fig. 3, refrigerant vapor compressed by the compressor 10 is dscharged to 
a single condiit 31a to which parallel conduits 41 and 42 are connected, and an air- 
cooling type heat exchanger 45 or water-cooling type heat exchanger 46 is separately 
installed at one cf the parallel condiits 41 and 42 accordng to the type rf condensing 
the working fluid. At this time, in case of the air-cooling type heat exchanger 45, heat 
rf condensation produced when the working fluid such as a refrigerant is condensed 
with ambient air heats the air that in turn will be used for convection heating or the 
like. In case rf the water-cooling type heat exchanger 46, heat rf condensation 
produced when the working fluid is condensed with water generates hot water that in 
turn will be used for condensing heating, hot water supply or the like. Then, the 
working fluid that has been selectively branched is supplied to a single condiit 31b to 
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establish a circulation cycle. 
[6] Meanwhile, upon selective operation of the air-cooling type heat exchanger 45 or 

the water-cooling type heat exchanger 46, respective solenoid valves 43 installed at 
inlets cf the air-cooling type heat exchanger 45 and the water-cooling type heat 
exchanger 46 are controlled to be selectively opened or closed, so that the working 
fluid can be selectively supplied to one cf the parallel conduits 41 and 42. Here, since 
the solenoid valve 43 is constructed to be opened or closed under control accordng to 
a detection value from a sensor installed at the air-cooling type heat exchanger 45 or 
the water-cooling type heat exchanger 46, the sensor malfunctions upon occurrence cf 
a back flow cf the working fluid, resulting in incomplete selective opening or closing 
cf the flow path and lowered reliability cf the operation cf the solenoid valve 43. 
[7] Fig. 4 is a sectional view of the solenoid valve used for the conventional heat pump 

type air condtioner. The solenoid valve 26, 27 or 43 comprises a housing 51 formed 
with a valve chamber 52 that can be in fluid communication with an inlet 52 and an 
outlet 56, an opening/closing member 58 installed movably within the valve chamber 
52 for moving between an opening position and a closing position to open or close a 
passage between the inlet 54 and the outlet 56, an elastic member 59 installed within 
the valve chamber 52 to bias the opening/closing member 58 toward the closing 
position, and a solenoid 60 installed at a side cf the housing 51 to electromagnetically 
moving the opening/closing valve 58. When the solenoid valve is supplied with 
electric power, the opening/closing member 58 is moved to the opening position by 
means cf excitation force from the solenoid 60. When the excitation force from the 
solenoid 60 is removed, the opening/closing member 58 is moved to the closing 
position by means cf restoring force from the elastic member 59. 
[8] However, if pressure cf the working fluid acting in a reverse drection when the 

conventional solenoid valve 26, 27 or 43 is closed increases, there may be a case 
where the opening/closing member 58 cf the solenoid valve is opened. To prevent this 
in the prior art, the check valves 28 and 44 are installed at the rears of the solenoid 
valves 26, 27 and 43 to prevent a back flow cf the working fluid. Therefore, since the 
check valve should be addtionally installed at the rear cf the solenoid valve to prevent 
the back flow cf the working fluid in the prior art, it results in a complicated structure. 
Particularly, an air condtioning system employing a large number of solenoid valves 
and check valves has problems in that its structure is complicated and the number of 
parts increases, resulting in increased costs. 
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Disclosure of Invention 
Technical Problem 

[9] An object cf the present invention is to provide a flow path control valve, which 

can rapidly and accurately control a flow path for a working fluid and also prevent a 
back flow cf a working fluid without an addtional check valve, thereby reducing the 
size rf the product. Further, another object cf the present invention is to provide a flow 
path control valve capable cf selectively controlling respective flow paths. 
Technical Solution 

[10] A flow path control valve cf the present invention for achieving the object 

comprises a housing formed with a valve chamber that can be in fluid communication 
with an inlet and an outlet; an opening/closing member installed movably within the 
valve chamber for moving between an opening position and a closing position to open 
or close a passage between the inlet and the outlet; an elastic member installed within 
the valve chamber to bias the opening/closing member toward the closing position; and 
a solenoid installed at a side cf the housing to electromagnetically moving the 
opening/closing valve. A side cf the opening/closing member is formed with a 
pressure eqiilibrium hole for causing the valve chamber to be in fluid communication 
with the inlet. A bypass tube is provided to dscharge a fluid, which has been 
introduced into the valve chamber through the pressure eqiilibrium hole, to the outlet. 

[11] The flow path control valve may further comprise an auxiliary valve chamber 

formed between the outlet and a dscharge portion cf the valve chamber; an auxiliary 
opening/closing member movably installed in the auxiliary valve chamber to move 
between an opening position and a closing position where it can open and close a 
passage between the outlet and the dscharge portion cf the valve chamber, re- 
spectively; an auxiliary elastic member dsposed within the auxiliary valve chamber to 
bias the auxiliary opening/closing member to the closing position; and an auxiliary 
pressure eqiilibrium hole formed at a side rf the opening/closing member to cause the 
auxiliary valve chamber to be in fluid communication with the outlet cf the housing. 
Advantageous Effects 
[12] Accordng to the flow path control valve rf the present invention constructed as 

above, a back flow rf a working flow is prevented without installation rf an addtional 
check valve, resulting in a simplified structure and a rediced installation space. 
Further, since the flow path control valve is opened or closed by means rf the pressure 
rf the working fluid, the flow path control valve can be rapidly and accurately 
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operated and the reliability of the product can also be improved. 
Brief Description of the Drawings 

[13] Fig. 1 is a view showing a cooling system established by a heat pump type air 

condtioner employing a conventional flow path control valve. 
[14] Fig. 2 is a view showing a heating system established by the heat pump type air 

condtioner employing the conventional flow path control valve. 
[15] Fig. 3 is a view showing a configuration cf a variance cf the conventional heat 

pump type air condtioner. 
[16] Fig. 4 is a sectional view cf a conventional solenoid valve. 

[17] Fig. 5 is a sectional view cf a flow path control valve accordng to the present 

invention. 

[18] Fig. 6 is a view showing an operating state where a working fluid circulates 

forward in the flow path control valve accordng to the present invention. 
[19] Fig. 7 is a view showing an operating state where the working fluid circulates 

reverse in the flow path control valve accordng to the present invention. 
[20] Fig. 8 is a view showing an operating state where a working fluid circulates 

forward in a flow path control valve accordng to another embodment cf the present 

invention. 

[21] Fig. 9 is a view showing an operating state where the working fluid circulates 

reverse in the flow path control valve accordng to the other embodment cf the present 
invention. 

[22] Fig. 10 is a sectional view tf a flow path control valve with two valve chambers 

accordng to a further embodment of the present invention. 
[23] Fig. 1 1 is a view rf a system employing the flow path control valve with two valve 

chambers accordng to the further embodment cf the present invention. 
[24] Fig. 12 is a sectional view rf a variance rf the flow path control valve with two 

valve chambers accordng to the further embodment rf the present invention. 

Best Mode for Carrying Out the Invention 
[25] Hereinafter, preferred embodments rf the present invention will be described in 

detail with reference to accompanying drawings. 
[26] Referring to Figs. 5 to 7 showing sectional views rf a flow path control valve 

accordng to the present invention, the flow path control valve 110 accordng to the 

present invention comprises a housing 111 formed with a valve chamber 112 that can 

be in fluid communication with an inlet 1 14 and an outlet 1 16, an opening/closing 
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member 1 17 installed movably within the valve chamber 1 12 for moving between an 
opening position and a closing position to open or close a passage between the inlet 
1 14 and the outlet 1 16, an elastic member 119 installed within the valve chamber 1 12 
to bias the opening/closing member 117 toward the closing position, and a solenoid 
120 installed at a side tf the housing 1 1 1 to electromagnetically moving the opening/ 
closing valve 1 17. A side cf the opening/closing member 1 17 is formed with a 
pressure eqiilibrium hole 118 for causing the valve chamber 1 12 to be in fluid com- 
munication with the inlet 1 14 so that inner pressure cf the valve chamber 1 12 can be 
maintained at certain pressure. Here, the valve chamber 1 12 is covered with a fixing 
cover plate 1 13 to which the solenoid valve 120 is fixed. Further, a solenoid valve 
connecting member 121 connected to the solenoid valve 120 to be in communication 
with a through-hole 123 thereof is installed on the fixing cover plate 113. Here, the 
through-hole 123 is formed at the center cf the solenoid valve connecting member 121, 
and a packing material 1 13a is installed between the fixing cover plate 113 and the 
opening/closing member 1 17 to serve as a seal between the valve chamber 1 12 and the 
through-hole 123 when the opening/closing member 1 17 is moved to the closing 
position. 

Moreover, a bypass tube 130 is connected to a side cf the solenoid valve connecting 
member 121 to dscharge a fluid, which has been introduced into the valve chamber 
1 12 through the pressure eqiilibrium hole 1 18, to the outlet 1 16. The solenoid valve 
connecting member 121 comprises a float 122 slidable within the solenoid valve 
connecting member 121, and a spring 124 for elastically repelling the float 122. 
[28] An inlet-side condiit connecting portion 1 14a is installed at the inlet 1 14 to be 

connected to tubing of the air conditioner so that the working fluid can be introdiced 
thereinto. An outlet-side conduit connecting portion 1 16a is installed at the outlet 116 
so that the working fluid which has passed through the flow path control valve 1 10 can 
be dscharged therethrough. A valve seat 111a with which the opening/closing member 
117 comes into contact protrudes in a passage between the inlet 1 14 and the outlet 1 16. 
Here, the opening/closing member 117 comprises a dsk 126 for blocking the passage 
between the inlet 1 14 and the outlet 1 16. A packing material 127 is attached to the 
bottom cf the dsk 126 and comes into close contact with the valve seat 1 1 la to 
prevent the occurrence of a clearance when blocking the passage between the inlet 1 14 
and the outlet 1 16. The packing material 127 can be formed as a rubber member. 
Further, the packing material 127 may be made of a material with a superior sealing 
function such as Teflon. 
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[29] Moreover, a sealing material 1 15 for maintaining sealing is provided between the 

opening/closing member 117 and the valve chamber 1 12. A guide rod 128 protrudes 
from the center cf the dsk 126, and the interior cf the housing 1 1 1 is formed with a 
guide bore 128a into which the guide rod 128 is inserted reciprocatingly. 

[30] The operation of the flow path control valve cf the present invention constructed as 

above will be described below. To achieve the operation cf the flow path control valve 
1 10, the flow path control valve 1 10 is first installed at the tubing cf the air 
condtioner. To this end, the inlet-side conduit connecting portion 1 14a and the outlet- 
side condiit connecting portion 1 16a cf the flow path control valve 110 are connected 
to the tubing cf the air condtioner, and the working fluid is supplied thereto. When 
electric power is then supplied to the solenoid valve 120, the float 121 placed in the 
solenoid valve connecting member 121 is moved to the opening position by means cf 
magnetic force while overcoming the elastic force cf the spring 124, and the opening/ 
closing member 1 17 is spaced apart from the valve seat 1 1 la, as shown in Fig. 6. At 
this time, the working fluid in the valve chamber 1 12 is dscharged to the outlet 116 
through the bypass tube 130 connected to the side cf the solenoid valve connecting 
member 121. Meanwhile, when the opening/closing member 117 is located at the 
opening position, the packing material 1 13a functions as a seal between the opening/ 
closing member 117 and the fixing cover plate 113. When the opening/closing member 
1 17 is moved to the opening position as described above, the working fluid is supplied 
from the inlet 1 14 to the outlet 116. 

[31] Meanwhile, when electric power supplied to the solenoid valve 120 is cut afi, the 

float 122 is elastically repelled by the spring 124 and blocks the bypass tube 130 so 
that the working fluid in the valve chamber 1 12 cannot flow out, as shown in Fig. 7. At 
this time, the bypass tube 130 is blocked by means cf the movement cf the float 122 to 
prevent the outflow cf the working fluid, and the working fluid in the housing 111 
flows into the valve chamber 1 12 through the pressure eqiilibrium hole 1 18 formed at 
the opening/closing member 1 17 so that the inner pressure cf the valve chamber 1 12 
and the housing 1 1 1 is in eqiilibrium. Further, the opening/closing member 1 17 is 
moved to the closed position by means cf the repulsive force cf the elastic member 
1 19 to block the passage between the inlet 1 14 and the outlet 1 16. Meanwhile, if the 
pressure cf the working fluid at the outlet-side conduit connecting portion 1 16a is 
higher than that at the inlet-side condiit connecting portion 1 14a, the working fluid 
tends to circulate reverse. However, since the movement cf the opening/closing 
member 1 17 is restricted by the pressure cf the working fluid introdiced into the valve 
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chamber 1 12, a back flow of the working fluid is avoided. 
[32] In case of the aforementioned flow path control valve 110, there may be a back 

flow of the working fluid if pressure prodiced when the working fluid tends to flow 
reverse exceeds the elastic force of the elastic member 119 and the working fluid is a 
compressible fluid. In this case, a portion cf the working fluid flowing reverse from the 
outlet 1 16 is introduced into the pressure eqiilibrium hole 118 and causes the inner 
pressure of the valve chamber 1 12 and the housing 1 1 1 to be in eqiilibrium again after 
elapse of a certain period cf time, and the opening/closing member 1 17 is moved to the 
closed position by means of the elastic member 119, thereby preventing the back flow 
cf the working flow. 

[33] Fig. 8 shows a sectional view of a flow path control valve accordng to another 

embodment of the present invention for more effectively preventing the occurrence of 
a back flow die to high pressure of the working fluid as described above. The flow 
path control valve 210 further has an auxiliary valve chamber 212 in fluid com- 
munication with and between the outlet 116 and a dscharge portion of the valve 
chamber 1 12 in the housing 111. An auxiliary opening/closing member 217 is 
movably installed in the auxiliary valve chamber 212 to move between an opening 
position and a closing position where it can open and close a passage between the 
outlet 116 and the dscharge portion cf the valve chamber 112, respectively. The 
auxiliary opening/closing member 217 comprises an auxiliary dsk 226 for blocking 
the passage between the outlet 116 and the dscharge portion of the valve chamber 112 
in the housing 111. The auxiliary dsk 226 is formed with an auxiliary packing 
material 227 to seal a clearance between the outlet 116 and the dscharge portion of the 
valve chamber 1 12 in the housing 111. Further, an auxiliary elastic member 219 for 
biasing the auxiliary opening/closing member 217 to the closing position is dsposed 
within the auxiliary valve chamber 212. In addtion, a side of the opening/closing 
member 217 is formed with an auxiliary pressure eqiilibrium hole 218 for causing the 
auxiliary valve chamber 212 to be in fluid communication with the outlet 1 16 of the 
housing 111. 

[34] In the flow path control valve constructed as above, when the working fluid 

circulates forward, the auxiliary opening/closing member 217 is moved to the opening 
position by means cf the pressure of the working fluid to allow the working fluid to 
flow through the passage. 

[35] On the contrary, when the working fluid circulates reverse, the working fluid 

introduced from the outlet 1 16 of the housing 111 flows into the auxiliary valve 
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chamber 212 through the auxiliary pressure eqiilibrium hole 218, as shown in Fig. 9. 
When the pressure of the working fluid introduced into the auxiliary valve chamber 
212 is in eqiilibrium with the pressure cf the outlet 1 16, the auxiliary opening/closing 
member 217 is moved to the closing position by means of elastic force of the elastic 
member 219. 

[36] The flow path control valve cf this embodment is constructed to be connected to a 

single conduit. Therefore, if the flow path control valve is intended to be installed at 
parallel condiits, a plurality of flow path control valves should be installed. In this 
regard, a flow path control valve accordng to a further embodment of the present 
invention is constructed to have a plurality cf outlets such that the flow path control 
valve can be installed at parallel condiits, and to selectively control a working fluid 
discharged through the outlets. Here, Fig. 10 is a sectional view cf a flow path control 
valve with two valve chambers accordng to the further embodment of the present 
invention, and Fig. 1 1 is a view cf a system employing the flow path control valve 
with two valve chambers accordng to the further embodment cf the present invention. 
A description rf the flow path control valve will be made with reference to these 
figures. The flow path control valve 310 includes a housing 311 partitioned at the 
center therecf to have two valve chambers 312 such that a working fluid supplied 
through a single inlet 314 can flow to two outlets 316, as shown in Figs. 10 and 11. 

[37] The flow path control valve 310 with the two valve chambers 312 controls a flow 

path such that the working fluid introdiced through a single condiit can be selectively 
supplied to any one rf two heat exchangers 342 and 346. When the flow path control 
valve 310 with the two valve chambers 312 is used, there are advantages in that the 
length rf tubing is shortened and a system can be easily constructed die to the absence 
rf addtional branch tubes, as compared with the use rf a flow path control valve with 
a single valve chamber. 

[38] To selectively operate one rf the two heat exchangers 342 and 346 connected to the 

flow path control valve 310 with the two valve chambers 312, electric power is 
supplied to one rf two solenoid valves 320 installed at the valve chambers 312 and the 
other solenoid valve is not supplied with electric power. 

[39] Fig. 12 is a side view showing a flow path control valve accordng to a still further 

embodment rf the present invention. The flow path control valve 410 includes a 
housing 41 1 partitioned at the center thereof to have two valve chambers 412 such that 
a working fluid supplied through a single inlet 414 can flow to two outlets 416. An 
auxiliary valve chamber 452 is installed in each rf the valve chambers 412 at one end 
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cf the flow path control valve 410 to prevent the working fluid from flowing reverse. 
An auxiliary opening/closing member 457 is movably installed in each cf the auxiliary 
valve chambers 452. Here, the auxiliary opening/closing member 457 comprises an 
auxiliary disk 466 for blocking a passage between a dscharge portion rf each cf the 
valve chambers 412 and the correspondng outlet 416 cf the housing 41 1. The 
auxiliary dsk 466 is formed with an auxiliary packing material 467 for sealing a 
clearance between the dscharge portion cf the valve chamber 412 and the outlet 416 
cf the housing 41 1. Further, an auxiliary elastic member 459 for biasing the auxiliary 
opening/closing member 457 to a closing position is elastically installed within the 
auxiliary valve chamber 452. In addtion, a side rf the auxiliary opening/closing 
member 457 is formed with an auxiliary pressure eqiilibrium hole 458 for causing the 
auxiliary valve chamber 452 to be in fluid communication with the outlet 416 cf the 
housing 411. 

[40] Although the flow path control valve rf the present invention has been described by 

way rf example with reference to the accompanying drawings, the present invention is 
not limited to the aforementioned embodments and the drawings. It will be apparent 
that those skilled in the art can make various modfications and changes thereto 
without departing from the scope rf the invention defined by the appended claims. 



